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California Has Tremendous Solar 
Resources

Source: NREL

Easy to “feel” but difficult to 
quantify solar potential



Goals

Estimate solar resources 
in CA

Gross potential
Technical potential

Two types of applications
PV
CSP



General Approach

Insolation Values for CA
From NREL’s Climatological Radiation Model

10 x10 km grids

GIS Application
Gross potential and distributions

GIS Filtering
Technical potential and distributions



Example: Estimating PV Potential

COUNT PV1G AREA PERIMETER X_COORD Y_COORD JANUARY FEBRUARY MARCH
(sq. meter) (km) (kwhr/m2-day) (kwhr/m2-day) (kwhr/m2-day)

163 2 204470541.05909 76516.54998 -124.270 42.046 2.920 3.480 4.170
2638 2 204470541.05909 76516.54998 -124.270 42.046 2.920 3.480 4.170
3999 2 204470541.05909 76516.54998 -124.270 42.046 2.920 3.480 4.170

266 2 204470541.05909 76516.54998 -124.270 42.046 2.920 3.480 4.170
543 2 204470541.05909 76516.54998 -124.270 42.046 2.920 3.480 4.170
144 2 204470541.05909 76516.54998 -124.270 42.046 2.920 3.480 4.170

12 2 204470541.05909 76516.54998 -124.270 42.046 2.920 3.480 4.170
4084 2 204470541.05909 76516.54998 -124.270 42.046 2.920 3.480 4.170
1984 2 204470541.05909 76516.54998 -124.270 42.046 2.920 3.480 4.170

117 2 204470541.05909 76516.54998 -124.270 42.046 2.920 3.480 4.170
39 2 204470541.05909 76516.54998 -124.270 42.046 2.920 3.480 4.170

590 2 204470541.05909 76516.54998 -124.270 42.046 2.920 3.480 4.170
126 2 204470541.05909 76516.54998 -124.270 42.046 2.920 3.480 4.170

Steps:

1) NREL insolation 
values obtained

2) Aggregated over 
grid areas by county

3) Gross potential & 
GIS visualization

4) Filtering

5) Technical 
potential & GIS 
visualization



PV Technical Potential

Filters:

• excludes lands where PV is 
impractical (bodies of water, 
forests, ag lands, sensitive 
habitats, etc.)

• excludes regions with north 
slopes greater than 5%

• assumes 10% system 
efficiency

Represents potential for all 
types of PV applications



County Wide PV Technical Potential

Extremely large potential 
that significantly exceeds 
worldwide manufacturing 
capacities



Residential Rooftop Potential

Includes new and retrofit 
potential (15 million homes)

Assumes typical PV rooftop 
system of 2.5 kw

Total potential  ~ 38,000 MW

Distributions largely 
follow housing: Bay Area 
and So. CA



New Residential PV Rooftop 

Total potential (2005): ~ 400 MW



Commercial Rooftop Potential

Includes new and retrofit potential  and 
uses CEC estimates & forecasts for 
commercial square footage

Assumes:

• 10% system efficiency

• 3 floors per building

• 50% of roof area available (shading)

Excludes:

• Large bodies of water, forested areas, 
north sloping roofs, etc.

Total potential  ~ 38,000 MW



Commercial Building PV Potential



Gross CSP Potential

Dependent on direct beam 
radiation

• Resource largely in southeast CA



CSP Technical Potential

Filtered:

• Excludes bodies of water, pristine 
areas, roads, etc.

• Assumes 15% system efficiency

• Packing factor of 2

• No greater than 1% slope

• Only at locations where avg. 
annual direct beam radiation is 
greater than 6 kwhr/day-m2



County Wide CSP Technical Potential



Conclusions

California has tremendous, largely untapped 
solar resources

PV Technical Potential
Generally good throughout the state

Residential Rooftop PV (new & retrofit): 38,000 MW
Commercial Rooftop PV: > 37,000 MW
New Residential PV: > 400 MW annually

CSP Technical Potential
Located primarily in southeast portion of the state

~ 1 Million  MW of potential capacity


